A Gram-staining-negative, non-endospore-forming, yellow-pigmented strain (E89 T ) was isolated from the skin of the medical leech Flavobacterium were ¡97.4 %. A menaquinone of the type MK-6 was found to be the predominant respiratory quinone and the polar lipid profile consisted of the major compounds phosphatidylethanolamine, phosphatidylserine, two unidentified aminolipids, one unknown phospholipid and two unknown lipids. The fatty acid profile was composed of iso-C 15 : 0 , C 15 : 0 , summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) found in major amounts and several hydroxylated fatty acids in smaller amounts, among them iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH. All these data support the allocation of the isolate in the genus Flavobacterium. Physiological/ biochemical characterization and DNA-DNA hybridizations with the type strains of the most closely related species allowed a clear phenotypic and genotypic differentiation of the strain. Based on these data, strain E89 T represents a novel species of the genus Flavobacterium, for which the name Flavobacterium cutihirudinis sp. nov. is proposed. The type strain is E89 T (5DSM 25795 T 5LMG 26922 T 5CIP 110374 T ).
Members of the genus Flavobacterium have been isolated from many different sources, often from freshwater environments and fish tissues, but they are also found in clinical specimens (Bernardet et al., 2002; Bernardet & Bowman, 2006) . At the time of writing, the number of species of this rapidly growing genus exceeds 60 and it can be expected that more novel species of the genus Flavobacterium will be found in less-investigated habitats. One very interesting habitat seems to be the skin of the medical leech Hirudo verbana. Recently, members of several novel species and also a new genus have been isolated from medical leeches (Kämpfer et al., 2012a; Glaeser et al., 2012a, b) .
Strain E89
T was isolated in 2010 from the skin of the medical leech Hirudo verbana from a leech farm in Biebertal, Germany. The strain was isolated and maintained on R2A agar (Oxoid) after incubation at 25 u C for 48 h. Good growth on nutrient agar (NA, Oxoid) at 25 u C, and also on tryptone soy agar (TSA, Oxoid) at 25 u C could be observed.
Phylogenetic 16S rRNA gene sequence-based analysis was performed as described previously (Glaeser et al., 2012a) . Phylogenetic analyses were performed in ARB release 5.2 (Ludwig et al., 2004) using the 'All-Species Living Tree' Project (LTP; Yarza et al., 2008) database release LTPs108 (July 2012). Sequences that had to be added to the database were aligned using SINA (v1.2.9) [http://www.arb-silva.de; Pruesse et al. (2007) ] before they were implemented into the database. The alignment of sequences included in the tree reconstruction was corrected manually based on secondary structure information. Pairwise sequence similarities were calculated without the use of an evolutionary substitution model. A maximum-likelihood tree was reconstructed using RAxML v7.04 (Stamatakis, 2006) with the general time resolved (GTR)-GAMMA model and rapid bootstrap analysis including 100 replicates. For comparison, a neighbour-joining tree was reconstructed with the Jukes-Cantor correction (Jukes & Cantor, 1969) and 100 resamplings (bootstrap-analysis; Felsenstein, 1985) . The 16S rRNA gene sequence of strain E89 
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T among type strains of all species of the genus Flavobacterium. The tree was generated in ARB using RAxML (GTR-GAMMA, Rapid Bootstrap analysis, 100 bootstraps) and based on 16S rRNA gene sequences between positions 95 to 1400 [E. coli numbering, Brosius et al. (1978) ]. GenBank accession numbers are given in parentheses. Numbers at branch nodes refer to bootstrap values .70 % (100 replicates). Asterisks indicate nodes which also occur in the neighbour-joining tree; double asterisks indicate respective nodes with a bootstrap value .70 %. Tenacibaculum maritimum NBRC 15946
T and Polaribacter filamentus 215 T were used as outgroups. Bar, 0.10 substitutions per site.
sequence positions 61 to 1462 (according to Escherichia coli numbering, Brosius et al., 1978 T in the genus Flavobacterium (Fig. 1) . However, although strain E89 T was very closely related to the three above-mentioned type strains, a distinct clustering together with those strains was not obtained in the phylogenetic trees (Fig. 1) .
DNA-DNA hybridization experiments (results in parentheses) were performed according to the method described by Ziemke et al. (1998) Biomass used to extract polar lipids was harvested from cells grown on Caso-Agar, consisting of (per litre): 15 g peptone from casein, 5 g soya peptone, 5 g NaCl, 15 g agar; pH 7.3). Respiratory quinones were extracted and investigated as described by Collins et al. (1977) and Groth et al. (1996) . The polar lipids were extracted by the method of Minnikin et al. (1979) and were identified by twodimensional thin-layer chromatography as described by Collins & Jones (1980) . The polar lipid profile consisted of the major compounds phosphatidylethanolamine, phosphatidylserine, one unidentified phospholipid, two unknown aminolipids and two unknown lipids (Fig. 2) .
The analysis of fatty acids was done with strain E89 T after growth on TSA at 28 u C for 24 h, and in parallel with strains of closely related species of the genus Flavobacterium under exactly the same conditions, according to the method of Kämpfer & Kroppenstedt (1996) using a gas chromatograph (6890; HP) with Sherlock MIDI software version 2.11. Identification of the fatty acids was performed with the TSBA peak naming table version 4.1. The fatty acid profile of strain E89
T was very similar to those of the three phylogenetically closely related reference strains (Table 1) . They all showed a typical, complex fatty acid profile consisting of major amounts of iso-C 15 : 0 , C 15 : 0 , summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) and various hydroxylated fatty acids in smaller amounts, among them iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH.
The Gram-staining reaction was performed with the Hucker and Conn method as described by Gerhardt et al. (1994) . Cell morphology and gliding motility were recorded with a Zeiss light microscope at 61000 magnification using cells grown for 24 h at 28 u C on TSA and nutrient broth, respectively. Cell wall-associated flexirubin-type pigments and absorption of Congo red were studied using the methods described by Bernardet et al. (2002) . Results on the cell morphology are given in the formal species description.
Physiological testing of strain E89
T and some additional biochemical tests were performed as described previously (Kämpfer et al., 1991 (Kämpfer et al., , 2012b . The following additional biochemical tests were performed: production of hydrogen sulphide, using the lead acetate paper and triple-sugar-iron methods; indole reaction with Ehrlich's and Kovacs' reagents; the activity of arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, b-galactosidase (ONPG), and urease on Christensen's urea agar; hydrolysis of casein, gelatin (plate method), starch and tyrosine (Smibert & Krieg, 1994) . Results of the comparative physiological characterization including type strains of closely related species of the genus Flavobacterium are given in Table 2 and in the species description. Growth was also investigated at different temperatures (4, 11, 20, 25, 30, 37 and 45 u C) on TSA. NaCl tolerance was investigated in Tryptic soy broth (TSB, BD) supplemented with 0.5-8.0 % (w/v) NaCl. pH tolerance was tested at 20 u C in TSB adjusted to pH 4.5, 5.5, 6.5, 8.5, 9.5 and 10.5.
On the basis of the observed phenotypic and genotypic differences from the most closely related species of the genus Flavobacterium, it is proposed that strain E89 T represents a novel species of this genus, with the name Flavobacterium cutihirudinis sp. nov. T with molybdatophosphoric acid as the detection reagent. PE, phosphatidylethanolamine; PS, phosphatidylserine; AL1-2, unidentified aminolipids; PL, unknown phospholipid; L1-2, unidentified polar lipids not reacting with the spray reagents specific for a free amino group, phosphate or sugars.
Description of Flavobacterium cutihirudinis sp. nov.
Flavobacterium cutihirudinis (cu.ti.hi.ru9di.nis. L. n. cutisis the skin; L. n. hirudo -inis a leech; N.L. gen. n. cutihirudinis of the skin of a leech).
Cells are Gram-staining-negative, strictly aerobic, long rods (0.8-1.0 mm in diameter and 2.0-3.0 mm in length) and show gliding motility. Colonies on tryptone soy agar are circular, convex and yellowish. The flexirubin test is positive and Congo red is not absorbed. Good growth (2012b) and this study (obtained from cells grown on TSA at 28 u C for 24 h). Data for F. frigidimaris from Nogi et al. (2005) ; data for F. aquidurense and F. hercynium from Cousin et al. (2007) obtained under the same conditions. Fatty acid patterns were generated using the method as described by Kämpfer & Kroppenstedt (1996) using a gas chromatograph (6890; HP) with Sherlock MIDI software version 2.11 and a TSBA peak naming DSummed features indicate groups of two or more fatty acids that could not be separated by GC using the Microbial Identification System (Microbial ID) software. Summed feature 3 contains iso-C 15 : 0 2-OH and/or C 16 : 1 v7c; summed feature 5 contains iso-C 17 : 1 I and/or anteiso-C 17 : 1 B. 
